We investigate the existence of positive solutions for a system of fractional multi-point BVP with p-Laplacian operator. Our main tool is the fixed point theorem due to Leggett-Williams. The result obtained in this paper corrects some mistakes in (Al-Hossain in Differ. Equ. Dyn. Syst., 2016, doi:10.1007/s11590-013-0708-4) and essentially improves and extends some well-known results.
Introduction
In this paper, we are concerned with the existence of multiple positive solutions for the following p-Laplacian fractional operator multi-point BVP:
u(t), v(t) , t ∈ (a, b), (.)
with the boundary conditions u (j) (a) = , j = , , , . . . , n -, (H  ) γ i ≥  (i = , , . . .) and a < ξ  < ξ  < · · · < ξ i- < ξ i < · · · < b satisfy that
. .) and a < η  < η  < · · · < η i- < η i < · · · < b satisfy that
Recently, the existence of solutions or positive solutions of p-Laplacian fractional differential equations at nonresonance or resonance have been of great interest, readers can see [-] and the references cited therein. In particular, if 
By using the properties of Green's function and Guo-Krasnosel'skii's fixed point theorem, some existence results of at least one or two positive solutions in terms of a different eigenvalue interval are obtained.
If
. .), the problem becomes the problem considered in [] . Al-Hossain investigated the existence of at least one positive solution for the following system of fractional order differential equations with p-Laplacian operators:
with the boundary conditions
a + are the standard Riemann-Liouville fractional derivatives. By using a fixed point theorem of the cone expansion and compression of functional type due to Avery, Henderson and O'Regan, the author established at least one existence result for positive solutions to the problem.
Unfortunately, there are some mistakes in paper [] . First and foremost, the given Green's function H  (t, s) is not to problem (.)-(.). In fact, the Green's function H  (t, s) in [] is the Green's function of the following system of fractional order differential equations with p-Laplacian operators:
with the boundary conditions (.), (.). 
The above result is one of the mistakes. In fact, by
and for t ≤ s, we have
Thus, as the above wrong conclusion, the proof of the inequality of Lemma . is not correct. In this paper, we give a method to deal with this problem in the proof of Lemma .. Next, we want to point out, in [], the following conclusion in Lemma .(i) is also wrong:
Because of the wrong conclusion of Lemma . in [], Theorems . and . in [] cannot be established. The aim of this paper is to correct and improve the wrong results in [] . By using the fixed point theorem due to Leggett-Williams, we will study the existence of triple positive solutions for the system of p-Laplacian fractional operator multi-point BVP (.)-(.). The associated Green's function for the above problem is given at first, and some useful properties of the Green's function are also obtained. The result obtained in this paper essentially improves and extends some known results. As application, an example is presented to illustrate the main result.
Preliminaries and lemmas
for some c i ∈ R, i = , , . . . , n, where n is the smallest integer greater than or equal to α.
Lemma . If y  ∈ C[a, b] and (H  ), (H  ) hold, then the fractional differential equation BVPs
has a unique solution
where
is a solution of fractional order BVPs (.) and is uniquely expressed as
By u (j) (a) = , j = , , , . . . , n -, we get that c i = , for i = , , . . . , n, hence
Proof It follows from Lemma . and  < β  ≤  that
Since (.), we get
Thus, the solution u(t) of the fractional order BVP (.)-(.) satisfies
Then the fractional order BVP (.)-(.) is equivalent to the following problem:
In view of Lemma ., we get
Lemma . Suppose (H  )-(H  ) hold. Then G  (t, s) has the following properties:
.
(ii) For t ≤ s, we have Remark . In a similar manner, the results of the Green's function G  (t, s) and H  (t, s) for the homogeneous BVP corresponding to the fractional differential equation (.) and (.) are obtained. Consider the following conditions: It is clear that the existence of a positive solution to system (.)-(.) is equivalent to the existence of fixed points of the operator T.
